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Abstract 



There is disclosed a cleaning liquid for producing a semiconductor device which comprises (A) 
fluorine-containing compound; (B) water-soluble or water-miscible organic solvent; and (C) inorganic 
acid and/or organic acid, optionally, further comprises (D) quaternary ammonium salt or (D') a specific 
organic carboxylic acid ammonium salt and/or an organic carboxylic acid amine salt; as well as a 
process for producing a semiconductor device by forming a resist pattern on a substrate equipped on 
the surface with an insulating film layer or a metallic electroconductive layer, forming a via hole or 
electric wiring by dry etching, removing the resist pattern by ashing treatment with oxygen plasma; 
and effecting an cleaning treatment with the above cleaning liquid. The above cleaning liquid and 
production process can readily remove th e de posit polymer formed in the case of dry etching without 

IS] 

impairing metallic film and insulating film. I ^ 
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^/ 

£ 3S 4'AIOll 9)i! SiOiAISJ a^EJN14:7^^2| fl|5S§£| 
* £32j ^R^SM CHt^ * 

1. Al-Si-Cu Ij-g^ 

2. TiN# 

4. LH^^^g 

11. CVDi+2W4:5| 

12. TINS 

13. ±iHEIil§^Ei!# 

14. CV09il:Eli# 

15. wm 

16. LH'^^^# 

17. a'^5t,^t^l 

21. CVOAh^;?±°| 

22. ^itiElllS^EJ^ 

23. cvog^ai^ 

24. AI-Si-Cutls# 

25. TINS 

26. LH^S,^# 

27. il^St^ai 

S (HIS SS ;fii:(4'Bie)l AFgti- S^Sx-il^rXhSl XHi^gCHI SiCHAj 2jAi^Ai(c(ry etchlng)7:-|B| 

Uil §I^Sm-ll(deposlt polymer )SJ W}\ ^ (I) 13°IS(SZ^^3^^0IEhIl£ ^^El 

l|i|(iSlia?,iSI'S?g',S' sFPIim^if^rs-ii^i: SSSSii III 

§ iS a Oil '^'hT^h'" 

i=^SgLH-i^5f(photoresist)# 3§g i^lTsM SgSm Oi:'IOil 5! e4^7:^as ^ 

AlSHAi LHi^eMDiem *^-SSHl OICHAI 01 LH^^ej-naSg □fi3(inask)S tm 5l-s¥2| '^'^n d 

§J55 s^AjxHElM ^AiSfHS sISMSs ^ □ LH^5^IIIS# fllTiSecm S^e iiS2l 5§ 

3aa efEiflit:Xfe nssjsph stsaoi t/sDiasMAi i/4ai3soj Mg^^oi sasMi eich 
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£101 SiH E LH^s^nHgSl XMTiSi i^SME^ZEaKPlasroa)(>^| 2J*? SI a^H El B (ashing treatment)OI AFgEI 
:?1CH1 OI^^QK 

nau o( 2jAi^Ai;^^£ji)ii oiCHAi^ ^ss ig^^^oii a^i^Ai:?!.^^ L||Ajg| a, ai:7|.ga|S(xi :?|oi5|. 

Oil BBm^ HgtJ-tl-M ^EH^fTiU E|-^»-01 45:?!^ E HflT^^^Xj ST^ AFEHg ^EHtJ-Q. C[f 

Eis s7ie7;ii(^aEiigsraiu a^smm ^ti nE\si ss^g ^^gaiciK ^ aipo^ 
spoils M5F^:dii.i-oiu gsK^Ai-iMh g5^g^aml t^s^hs tjei^h mm Mm\iM Mi^nEm 

^^M ^-'S^^ SiCK 01 g±atfSOil Sit} flEI&BS Q||g dFOIOh^OI ««EIS § 

2^^#oi m^^'-^sAi a^ii>. Ei&^, ts. EI&. mt[Em ssf ^i g^sf 

t^S. ^^DleOlU ^^OlstJ-sOil 2^^^7HEie ^Al^hOI S^HH<:!!# IIHCHIE bH^#^3^ 

CHI m^^'L'my^ ^^^min. 01 m^^m ^^^t}^ m^B^m^^ xm7\7[ ^^^^ 21011 n^m 

mO\Z^ :?l(radical)U 01201 ^^x-iEISS *01l ^"-xlil^^Ai ^^2\- a^ 

mmM ttm luisoii mi^u^^Y ^^an 3 §2^ 7Ell^2l e?hu bai^ oim u\x\ 

Til SQ. 

OI2f ^2 liH<:!lXHg2i ^A.^ «^Xl3h^ ^"-B^^AI mm M3 3^¥^'7?IEI^CH1 ^^4^CH1 '^t} AilgxIEl 
1 l^AlZi- tllt^^SAi 3 7\U OlSt ^OILHE!^ ^^BOI tSoHXIH S^Q. HEIU 01 ^'■BOii SiOlAi ^3 

«cHi A«'^^^^t^ ^Ei y\u oiirg s^s^i 5!g ^^1 s^mn m^umi ¥^oi 

^'oi^fl-^^fE**^^'^^"**'^^ COEI-AI ^^g g-A15F:?l ^l^flAi^ a^St^Slg »17i5f^ 

QAi E Eieoiu §±!i'#g s^^^x^Eit.^ tmoii ^^^\~ m^Bt^nm imM^ n M?\y[ s&^hO! 
^t^4:^^^olu g5i-4?^<i^]ii' g^i-^^s^g ti-^oh^ nd.nm a^b^m Aiigx-iEis tssi-s a^jstfa^j 

JdlTi^ 01 S° §^11", EI&, ^2 0IM2J t,^^, ElEh. g^ait^s, §^FEI&g S2 ^±fh 

ilMOil EH^H blJil^ LH^^OI S/s^hAIS!- ^^S^^XI^ gr^H Wig g3 i[ll9«|E| sqi ah;2| ^7m^^\^0\ 

Oil 2J$B 2JS5^^ HHdOl sl^jSti-SIIOil SIM S^EIOi B^»'OIU aHi!0|i^^2J aejOl SQ. 

s 012^ ^2 ^^i^hoiiAi e^Ex^i^Ara xii^^gon s^oiAi ^ai^aiaiqii ^m^mw*^ i\\ 
^ §011 a a^gt,^i^i2j nj\m ^mm ^ a^u ^-^'ai^is goi 

^^£x1l All^g Ailg^-S|. ^ 01 AliS^^g Ahg^HAI ^2 ^^£x^l±Ahg Allid^^ ^^Bg 

xiiseh^ 2!g 2ioia. 



^••xiig s^^'-g ^^Ai5^i^ ^'01 SOI goioi-Tii XII 71^- ^ 3ig ^-s^CK nEin mt\ gen oil aii 

7\7\ ^sftHS bFOIOF^LH^ ^ 3 ^^011 ^^^^'■£ias a^Sl^i^l^S s^E2!^^#g 

^011 n soil ^^^^^^i ii^gt,^i'ii2] jiiTig ^mm ^ ^ jx^ ^ m^m umioF^^^^g 

Oil SiOiAi^ dWiOFa^E^^EJ SSOj aOiT^lAi '^gtl-E|7| HH^Oil a^HH<:f!2j g^OI g-^UCK 
ti-S s^HH<:!)^^^g01l SiOlAi ^3^^^ X1l7iEi:?l UH^Oil ^^01 S^ HH 

^^'SOI ir^EIH dtl£7F ^2 S!-£x^l4:Af:?h gOiAl^ 21g WOFyiQK g ^-S2 □ditj- 

3 Oil 7I:£^I|A1 5J0IQ. 

^ol s ^-S^, 

(1) (A) ^^t^^t^l^g. (B) 4^g^ 4^SthSS:7ieXfl2f (C), ^7li+ si/s^ s:?i6^g ti-^si-^ 

(2) 6^:?lt^ (A), (B). (C), (D) S oPIge.^^ (D^S SAIEI^ 731 422fHSSg 
£1 ^^£^IIX^I^g Allgeil. 

[(R').N-RrV,r (I) 

(^•S. 1-^421 ^m7\m QEHHH 37H2J r's ai.^; s^^j-^iu g-EI-E EIH, r"^ ^4:4^ 1-4 

21 ^^71 SE^ §IE^A|^1'7I1 QE^yiQ. 5^ - c£^ o;7,oj sQigg UEHHH a^ H §012 
21 ^JD\m LfBtHQ). (01^ Aifg^J? lOIEh 

(3) (A). (B). (C). (0 ) ^ tU\ ^-af^ (ll)S^ SAIEl^ ^:?l?hs^AI <ii^^'-2sS ^/££^ ^7l?l-sa 
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z-[coonh..j:r'),i, (II) 

R*OI ^4=2i= 2? m^Si R*s ^± gSSfTlU gas E!a.)(0l5K AJ§2H iisf gtJQ). 

Sl,=l4'*Sll{ia #mf4S"l# lllg iy"S?ailA^SI 

f^^ll^^|H^J.H^SfM|g^Xg1^a OJ^ 4^7ltr (1). (2). (3)£J A)|§5!is AhgSjjAI AflSaei 
l°i^4^l^fcf ^'^"^ «|7110l fe^^l migOil dUrsiSRI IBSIK 0I4^(HIA|^ BHilfllSl i^^M9i 



Sl^lSJ^il^J WlSAl^ 5MOI-ni=; N-milSMOmiE; N,N-C|IHIlSMOmiE; N-N-CIDillOWIMOmiE; 

ei:?h SICK 

g WSE: A-flg^qo^AI thl^s(C)MA1S ?7l<y- S!/i£= ^y\t*0\ A^§l!(:^. °7|A!-oj oii^AI^ gAi-, 

s ^►sej Aii§'-!i^sAi2j s^m#(C)°J ^y\t^ <L^^2.M m^me. an 2s oi^^e s 

asist^ffljsj ^Ti^E, HHiaxiieej ^^^m ssj sssvei dur^!*? t^sifs o.os-asipxsj »*ioi 

Q. 

I^^SWI HFS A||§5!{(l)0il SIOJAI Sffe^s(0)SA|^ ChSSj ggf^ (l)g XAia^ HI 4=2.^21301 M 

1(r').n-r-TX (I) 

|!S R'g 1-42J L^E^LHil 01 ^71= Afg^T S= STJIAHs^^SJ 0)i= ^OlEhE 

E*i- 37H2J r's At^. gg$^7^L|■ EID. R-"S i>i4 l~4£) ^71, SIESAig-a^ll 

EaAligg^l. 3-S|E^A|=e§7L 2-SIE^AI^§:7|, 3-olE^A|^§7| . 4-olE^AI^17l §g § 
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^ ^1998-018433 

2iCK 

^'53!0is. ii-^ii^oi^. ^<i^oi^, §^^»-ois, §^ir^4:0is, Siii-ois, ^^y-oi^ §1 m ^y}- sicih. s 

:?lsOIS2J OlI^Ai^ 5Sd^OI2. OhAIIMiiHOI^, ^S^IS>1^0IS, ^EISAi-ois, ^^••>iHOIS, DhgiJ-OI 
^^ai^imiS, EOl-sAhoia, A|EE|-5irOIS> el!i^L^OIS, #^g>i^OIS, ^^•'irOIS, OBlA|-o|a, 

a^Ss^EisM^, QiM£i-mii^»-eH^^^Ahs, Eii^Emia-HHahe^^s, EilMEH}^l^^^as^^^^l>l^s, eii 

MEKHIlSSsil'^y-S. E1j^Eh0111°j-SsA|EEl-SAhg^ EilMEFD^ISa-Sl^Ji<:l^S . Eil^ El-Dill gfH si 
EilMEl-lHIl^'-a^^l-d-S, EilMEH}1iaS-SsOBl<yS, MEiD^ll(2-5lE^A|0^j§)S'HsL^<i^ 
4::i:S. ME|[Hll(2-3|E^A|(}ill)S'Se&d-S, ME!IHll(2-tlE^A|l}ill )a'aH5M<iHS . MEII}jll(2- 
ulE^AIOill )^''SHOKil M Ahg, MEIDill (Z-eiE^AIDIIl )?,^S&^>ZEai-S . M El ffil 1 (2-^1 E^AI Dill )S' 
S^El'A^g, E-l!^EF{Hllg^=s&iJ-^^2> Ell eEfOHlS-Ee&i^S. EilME^0ill°^SH5M6^S > EIIEEl- 
OillS-SsOhAilEAhg^ EilME^ESla-SH5M>l^S. EilMEh^a^SsOUilMAi-S > E-ll^EflHll2i■aH^^^ 
S , Eil MEKHI a ^^SHej d^g , Eil M EHHI 1 ^.^Es Ij-^y-S , MEIWl 1 ( 2-^1 E ^ Al Dill )^^S h^^^-S . 
EEl(}jll(2-§|E^A101ll)^''as°]<i^S, MEl[Hll(2-dlE^A|0jll)S-Sei^>:HS MM M 

5 A1lg?i^H^A12J m'-e(D)^^o] Xi\ 4^^»-EhS^ AFg^HE Elil 2S Ol^'-g ^t^tll 

Ai MSm^ ^ 2iQ. E 3 tJ-^eg Xilt^S gin ^^irOil CU-E^ ^§31 <^j^£|XI°H sa^« i^BOglfX 
2j ^^jOIQ. 01 ti^^l fe^llEIS St^Oi SiCK 

s ^^g2J AllgeiiCIOOII SiOiAl^ (D')SSSSAi ga^^(ll)£^ SAIEI^ ^:?15'^s^A|A^a■a 

sS 2/E^ S:?l^h2^AlirohSJ30l Af§£!Q. 

2-IC00NH„(R')„1„ (II) 

1= 4:±?^Xy E~ l-'4:?|-£j l-18£j E^a4^:4i:?L Ml 13 5a E^ §5^2] 73&^7L 5 

a E^ XIS^^7L S a^f^7ll UEI-yjQ. 

4^:?lt^ E^ gEtF2J 7:i^^^7i2J CfllSAI^ OhAIIMiL^, ESalS<i^> ^El^>i^. ^^Sil^Ai-^ E^ 
^li^. l-QIS^l^ r:::EilGI-SAh^ GhHld-, #31^-. □FSi!', ^"aiiT, E^'<1^. A|ME^S<ij-, ^i! 

c.^, 0^□^<l^ GKlE|-d-> AHUFAiaI', LmQ9[E.mMi^. ^&EIIJEE^5'|-s^A|>iH e^J ?FS^AIi.fr^S^E1 

E S£~ m^M^ ^^^y\S\ m^Ai^ Mm^n^S.bL9[^^A\^. AI#^^A^-l^4.□^^aaA|A^ 
Al 1 Ah- 1 , 2-CI ? h s ^ Al , Eil M EF5l E 5 , Ei! M Eh^l ES = l'<^^ , 1,3, 5-M El Oil 1 Al e i^- 
].3,S-^E\9[^^M{l^ g2J ^^saAI<i^^S^E^ 9[^^My\m Xiiaiti- S^'IM P 4=?^ SiQ. EFAI E 
:?IL^ ^^p^:?ISJ 01ISA1= M^^i^, =1-^^. MEmEIMiJ-, EISaE|E<i^ Sliy OhAIIMiliN iiy 

t^S. R*^ ].4oj ^^:7L E^ 2-42J 5lE^AI^:?IM UEKHH Gll^ ^^AF#^^ E^ 

^AlAh#^''2J Olliz 2!01EfE GI2h g-i:?!^ M^Ai^ CH117L (HI17L n-E^^:?L G|:i:Eg 

n-^i:?L o\±^my\. s-^i:^l ^ t-^i:?ii i 4^ ^n. e ^ie^ais-^:?!^ oii^ai^ 2-ei 

E^AItHll^L 2-UlE^AIE^§:?K 3-^IE^A|^S§:7L 2-5lE^AI^S:?L 3-^IE^AI^17L 4-^IE^ 
Al^i:?! Em m SICK E nS 0-3°! g^, inS 1-42J §4^1 UEfLHH ry[ m±?Ji^ 3 

GI2h ^"1-^(1 1 SAlEl- ^I^I^hM^AId-^^a^SH^Ai MM 13 itM^yS-EH, OhAIIM^Iii'S' 

Es, E^ms^i^S'Ss, ^EisAhoi.^^^ ^'ai2<:iJ'^»-a^, ^a-i^SfEs, EF?i<y-°^EH, s-oigA^^'-a 

^E^10^^>:l^^^Es, G|-3EI>l^S•as, ^d-^-^'Es, DhE^i^'-aH. l-dl^^g^^Es, ^l^ii^S^EH, AIS 
Eh^^i^^'-Ss. ^t}^^^^. G^a^>!l^^'•EH, OHEFd'S'irH, AliHf^y >:i^^^Ss. ^D^^^S-Eh. 1^S^^ 
^•■Ee, Emt^'^'S.^. ^EiaEIBAho^g-^ EISlEIMi^a-Es 1 47h SiQ. 

t^S. ^aj-^(ll)^^ SAIEI^ SI'l^hS^AIAWeJSESA-l^ OII# M3 El^^ab:l)illGh°i . 
OillOFei. SlAhMElOillGFE], OKU ^AhEh: Dill GFEI , Oj-Ail M AhPDillGI-e], 0FA1I^AhEE|DillG|-°l , Dm 
EAh2Lj:()|igora. GI-Ail^d-CiQillOfE!, 0|-AilE>iH^E|CH110|-a , !1j5i^ah:l}^llO|•°l , 5 011101-°], 

a!^A^MElD1llo^^. sn^ij-abioiiioi-sj, ai^d-cioiiio^e.L ai2ir^Eioiiioi-a, ^sii-oiieso^H!, oi- 

AiieA+ojiEi-goi-SI. ^sir|aA|.(n|§go^aj^ ^!^iH}il&§0^^ §1 1 SQ. 

^ ^^S2J Ailg^!|(!l)l}i| SiOIAI^ 01 (D')gS2| ^y\^m^Mt^^9.m/0V^l^^ B^S,^ afs^he eih 
2§ Ol^^l ^ti^HAI Ahg^HE siQK 

E 3 t^^lf^ ^151 liltj-^ an ^'i^^Qil CEl-EF ^§^1 i!'-i^EIAI3 g^'-g l-5CfSlf%°J g^lOIQ. 01 

^sps iss?:^ oiEi-oiiAi^ m{^M^y[ ^^£\7\ sQBmm 

bH^XHSSj ^^^XIL gi^g&^j^^lSJ XllTi^ESl 3^^oj gog^^^ qI ^:7l?FsaA|AhOK2^3Q,L^ o 

:?l?^ssAlA^o^□l20J umm^ tj-^irs 3-4ossp%2j ^^lom. 

E s =-«oj Ailg^Oil 5:iOiAi^ gROil [Q-EF ^^7l?i- (D)«M2h (D')^^l ^t.^HA-i AI-^W 4= 2iEK 
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Olg^ (D)S^3F (0')SS3f^ tJ?llti-SlfOI ^^71*!- OISS^EI l-SOglfX. bUT^dWi^ 3'^40S1R2J 
^^Ph EIE^ Ahgm^ 2101 ^RmO. 

DAI SE S ^'S2\ AllS^tlWI SifflAI^ a^St^^BSJ TaiH^EM V^'Mm SfiOil CCFEF Sl-^t (E) 

01 Tust^^jiisAi^ wiM #3 ^gi^^'-(}ii:i:E'«sg, MEi^Aioiii^ii^^ii'Ai'Oii^Eii Mg, mmom^m\ 

eOlg^ n^t[^M. ^aOhSjg, SI 4=S-S3S, Ora^AmiE esj S^OI^^TIlSsh^XiL ^atfllEFoi, 
XlS^OIDICHSlHmiEFSi S2J 2>f^7«S^S«L Ma^AI(}iia?«S^O^°i. MEI^AIQill^iiAI^^AhOII^Ells, 
SSIAflaiT^IS-it-Oll^Eils, gEI^AICHIlSS^5bll7Jg}-i.K}ili;:El|2, MEI^A|Oill?l»:iiSti|Ei-x|ufA|.oj|^tiI 
= , Ma^A|(Hll!Li-#EI^AI=ggS!§sagg4hai, SEI^AKHIiaSSaL lERAI0ill?!OH0ilE1)s , 
MEI^Aiaill&i^aOilEiie, OhAUlSS^Sg, SagEI^A|(HliaiOli+DII±E1l 2, Oll!ME|^A|0illgfl2J>iKM 

^i^-s^ iiit^^s^swi 4=s-2hs, iHs^ss^gga^Aioiiiaioii&rg, m±m^mm±ii\E.B^ m 

±n7\\^^^M. ^aSI^A|-0IEAF#tJ-^<^5M^?Ah^a(HI>rE«s, ^aSS^A^OIEA^^t.^S MEi;fA!.^l 

S AllS^-ilQil SiOiAi^ 01 71!3^^Xil^ ^^mS.^ Afg^HE EIH 2SOI^'-# 2l.^HA1 AI-g^HE El 

01 %^^^0\ 0.00ieif% DIEfOllAi^ XllTi^ESJ ^•'flEIXI ^E^y[ 

Oil ^171^ £l^gi,^*IIS i^^AIPI^ ^01 aO! SOI^Ml IlITi^" 4:7^ ^Q. HhOIOhl^&jj 

B ^-S2J u^Ex^I:l^A^£J X1j2Sl>»'^g 27CT2j ^EH7h ^H. J. M 12J ^EH^ 53011 ^^^•-gOI 
^»-Ex^|7ie^^i}1l ^S-SI LH^SfnHSg S^em Ol IH^^^IHSg DF^HS^HAi 2!'^^J^E(^HA1 bmiOh^e 
^M^y ^ ^l^^MEF^Dl-OII mtmEl E^ LH^^^'-El^lQil 2Jt^ s^7:^EIM ^AI^HAI LH^^»-iiig!g 

t^S All 22J ^EH^ S3(HI 3^E2^'#0I ^^Ex-II7l£i-^»-(Hl S^F^ LH^^^nHgl ^^5H2 01 LH 

'i^'^^uHSl OI-iirH^^HAI Zj^il^Aix^EI^HAi s^bH<:^M ^^tl ^ <i^^MEl•^□hl}il ^tl tl^hx^EI E^ LH 

A.°i^^£i:?ioii 2\ti ^^nE\m mmmm iw^^m^m o\q\m Aii§?i?g af^^hai aiisx^ 

El 61-^ 1>''^0ICK 

Et^^••7lt^ lasrS ES S^E^ei^lF 7151^24 AWIOil^ ^S^^S, h^E2°^#, ^Ml^^A|°r# E 
m I'ROil [&EF g#OI^^ SS^E EIH E s^E^Hrg^ m\ QAI E ^SOil [QEF ^^A^^^X|°^ 

^1 ^S^HE SQ. a a^goj Hv^Qi, oiQ^^^ AfSEI^ 71»^SA1^ SeH2J AHZEOil °iOi 

A1 AFSEIS 2, Ml §3 4*EI5$4IOIiti gOI dl-e^'SW AJgaQ. E 13S,^2SA1^ mm Mt}^ 2i 
H gEHOil ^^EX'll^Ara AilZSOil SiOIAI AI-gEIS OWE M3 Ahsh^^Ol^e^ 

1 47h s-o^ oig SCH1A1 <m-5f;?4:^''0i OF? ^g^FQ. 01 m[=i^±'^^^ ^Eis^mm^m ^2 

01 




s^ESSi^o^Al^ mm XMtl^ giU gEHQil &^Ex^[±AF2J Ail^QII S^OIAI AFseih Dtie 
M3 ^^Sit.^^, 1'5FE|&0IU W^OIh> W^DIstlS ^ 5,^01 bf^^^i^^TH AF^^iQ. 

Ols H^E2i^'-#S OlIM g3 aSg^''^, ^itiElll«(sputtring method), CVD^ gOil 5J^H ^SAIg 
?7F Sip. E mm [[fEF ^^El^ BIAF&X|°{-#o^A|^, Mg S3 AIS^^EI&^I SOI AFggLK 
EE.^ ^itlEig^ S CVCeog g^sj g^Egs^g Qflg ^3 :^iltlE1SS CVO§:i:0!5|-ofEVSEI 
^ ^'01 °iQ. 

^ ^'S^ a^^Gil SiOiAl^ 4''7|§j' a3^^# E^ S^ES^fgA^oii ^ovoj LH^oj-nHSe ^SAIS! 
Q. 01 LH^^'-iHS^J S^^^^^^Ai^ ^•■g ^'■^0! Sin a».2h}^| [p.^^ ^g^j aieh£iq. mm 83 Lil 
71 El ^( negative)^ E^ id:A|ElH(posl t ive)^2j g-^^LH^^'-Bj gene ^KILi (spinner)S^S EE^F 
01 a^Al^lAi LH^^^#M ^^Al^ OlOiAi AF2li!0ILF SJAF£I<:!)§^ ^^l^ijl :i:g^ OF^HM TlT^lAi 
^^^Shig&xl §011 EJ^H ZEAF^F^7F Ol-:::^^^ TlTijAI ^ AIDjEilOIT^i (excimer laser)1^0|LF. X^ll i 
AF^F^7F SAFiie ?AFA|7|3A1 ^^''^M AFS^HAI S^^X^EItl'^^A^ LH^H^HHeS ^S^' 

'^>'F 2\CF. 

QgOII 0I2F &0I ^'^si LH<i^5|iH@S DF^HS^flAI a^^^X^Ele tStj-CF. 01 a^'^A'^Oil- 
^^"^01 °aX^E^ CHS^3 21og/,^^ MEF^OF^^'^g M ^7F aCF. 01 MEF^QF^^^^Oil SiOiAi^ ^ 
A'7Fx^-^A1 aMtFOIIS- SEJ g:i:?^j7Fri:7F m^*" AFgEIXIS- SWLF ^^'2E2js ^Ai;,|3qo^*. 

#01 S^EIJQ trS All ^gEHOII SiOiAi^ s^HHdlOj S^SCF. • -'^ uruiur 
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OlOiAl LHi!?^SH9e fll7^SWa^ S gSWI SlCHAie 01 LHA'SflBSSJ SI7|g^B2gAI tfisEf^aHHI 2| 

Allg«a0ll 2iCHA|2J il2{S4fffl|2J My\7[ =9| gOISMI SQ. 01 g^rJfPb^irSAI^, Oflg MS CF*, 
CHF.. SF*, NF., tJF^ SJQ. 01 y[±m AhSSHAI 2-5i^°J SAI^HxIEIg tiS^^ S?2J 5| 

sFflsisE^ i5~a)-coixis^ 2^g&^ 2-€g2j ^A|^^^^EIM *HS^= §^21 aa^iass^ ibo-isg-coiq. 
SETh^xiuflTfl j^2s llg^b #ssi atstw ^a7F an ss.7[ xwjnn sss s^iissi g 

QgOII 01 i^4:le^2□^ a= lH^'^IB^EPIOII 2J*e ^i!*IEIOil S|S^7:^EI«^ 21011 Lm, S ^^S2J All 

J'^^^fi^Jl^jTtff.Jj"^^,.-*^ ^ n *s'^soii is«^?*ra S5!st.^ai7h momn xoaii 

Dig S ^AlWIOll °j5a QAI ^AflSI ^SSCTSf- S ^^g^ OIlOllQil 2j5H tm tf§a= as 

(-^Altffl 11 

£ IS 01 fe'AICHKHI 2i01A12J Se£j||4:XF2J Xll^SgSJ ggEOIQ. 
(1) 

(2) LHiieMll9°l ^« 

6^7lt^ (1)2J CVDi.^5Wie^oga g3°fs(3)^^0il £ l(b)l)il UEHH^ Um ^01 ^Ul LOajtEJ 5AIEI 
e« LH^2|#(4)g SStt * (project ion rDethod)01l °iti OF^HM TlSiA) i a!m i^iejSj 

ZAmOi insAl^m 0101 Al 1I0-C(HIA1 90i^^ ?H*IE| ^ 2.38«°] 

(3) 2!A'^A'*tSI 

(2)CHIA1 2013 LH^^vuHSg Of^aSSIIAI thgOII UEHH^ igog gSSfgg SJil^^^XIEm 

a £ i(d)oii L^E^LH= u(£h ^s umioh^g ^smq. 

RIE. jtHEier^ TBOiiTorr, RFS^ 300III, CHF., CF, a Ar°1 :gEIAIZ[ 152^ 

(4) AhilEEDWI °itl SISWEI 

^= U^£^ &0I CVD£+2Wi5|*3«|}i| aajgt^aUBPh ^^raOl 2i= aOI »2J£I21Q. 

(5) A1|g jlEI 

^'?m (4)01|A1 S012 lifits&^DhOfl 2jeH SISfjiaEltf 5011 CH5» gthi^es 8mm. SSulSie 
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BRAIOiliaiaiaOllEIlM; i:FOIO|:!^|I25^inAilOIOWAK11) 0.1§ifX, SI m 45.9§ir%^ S Ahgm 
01 23X01IA1 SM^J- AllSx-ldlM tSt]" ^ 4^Aii^ a^AISD. 01 fe^EHl £ 1(1)011 UE^yiQf. 

E l(f)5 ^Ei a a^goj Ailg^M AI-gtj-^SAi CVOd-a-^JitSf^S^M 21 ^{§^.^31 (5)71- 

(6) gti- 

(5)0ilAi ggaFS dhOhOIOI-^^ TiMAi ef^s^S^SJ Al-Si-CugS^ Al-Si-Cu 

^Aioii 2-4, g-noii s yiinoii 

^AIM l-(4)01l °i01Ai2J Mri^gaeOKMl 2|t^ tlthx-iat^^lOil CH^H Ail 15M UEFLH^ Ailg^-t^l 
AFg^HAi SI liOil UEHH^ 23^S AflgTciaM ^A|£^ ^ 4:A|| $ 21ZEAI?1Ai £I^St^ai2J AUTISM 

; g^St^xflT^ Ail 71 El Oi SiCK 

A ; §|5^gt,^x^lOJ 2.^S01 ^^^^ S^ojEISiQ. 



/jsr fa J 





A1l§?i?2S 
















2^AI^^ 


STI^Ail 
















2S.5 

O TT 






^AMI 




8 




1 


□OimSMOh 
DIE 


40 


2 


8 


a y^. It g- Al- 


0.1 


5M0K]IE 


40 




3 


5 


OI:t^E|SAI- 


0.2 


QlDil^OKMl^ 

omiE 


35 




4 
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^SKlSd' 
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□IE 
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□IE 
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[S lb} 





1 M AM 


AilgiZ! 














C3 






























^ A| \y\ \ 


TMAF'" 


c 
D 


ff-120 A 


n 1 

U. 1 








^AIOII 2 


TMAF 


5 


ff-120A 


0.1 


23-0, as 




© 


^AIOII 3 


TMAF 


10 


ff-120A 


0.1 


23^c. 3M 




© 


^AiOII 4 


TMBC'" 


3 


ff-120A 


0.1 


23*c. 3^ 


© 


© 


^AlOtl 5 










23*c, 10M 


© 


© 


§■5011 


TMAF 


5 






23*c, lOM 


A 


A 


uunmi 1 


TMAF 


5 


ff»-120A 


0.1 


23*C, 10^ 


X 


A 


tdiinoii 2 










23-0. 10^ 


© 


X 


(?) 

(1) TMAF 
; EflMEKM 

(2) TMBC 

(3) 
EP-12DA ; 
HIOI^'STII 
















QOIOUIH 

















[^AIOII 51 

^AlOtl 1(H1 aCHAI Al-Si-CuS CHdOll §^S!# S TiN#g 21^2,^ Ahgtl 5iOI2l~ ^AIWI I2f g-0|3H3| 
^Alt.^ HI- ^AIOII \1\ gn^^i- gCHSCK 

(^AIDll 6] 

^AIOII 1-4011 a0iA12J i>^M£eaHHl 2Jt^ atWEIg, Ah§*^ gEh^OFOil 2J^H 170X 

OilAi ISOsii- sia^-IEIoHI OlOiAl i+4:7|-:i01l CF4 10Slf%M A^St^ MEI-^OHHI 2J$H 

170-cOilAI 2.5^^^ gtWEmhS UFS 21 Oia= ^AIDll l-42h ^01 ^Alt.^ CHhi 210IU A||g 

?5:-iE!s§DiiAi ^Aiofl m a-oi ^s^i sitieioi sstraach. 

[^AIWI 71 

E 2^ 01 ^»A|(WI&j| SiCHAfSJ &EJII4:7J2J Xi|Z£S§2J ^SEGIQ. 

(1) s^E35|S21 

E 2(a)i}il UEHH^ \im ^01 ^EI^?J10ia^^2J CVD<ytF;?:4:^^(n 503A°1 TiN#(12), ^Wi 
1,500A2j ^iHEig S^a»#(13), l,900A2j CVCg^S!#(14) S u^A|.^^7;;|a^o^x^2J =J]|| 500 
TIN#(15)1 SSAISCK 

(2) LH^s^naesj 

(ICEl TiN#(15)^^0il E 2(b)M UEHH^ H^2F gOI ^1 1 .0/e«a 57;iEIH'g LH^5^g(i6)g S 
^ ^2^011 2J$H 4rg2j ah^HM 7i:^AI i ^A^ol•□l h:#A|?i:0 0ICHA1 llOXOil 

A1 90^^!- 7H^C|EI ^ 2.38%H1 Ell EEH}ilSa-aS^E^A|E(TMAH)4:§*-t!e AI-g^BAI afe^7:^EI^I•I2, QA| 
4^Ail^||A1 a^AIS^SAI E 2(c)0il UEHH^ m,\ ^01 LH^'^^uHSe ^ig*llQ. 

(3) 

4^::?ltr (2)()1IA1 gCHS LH^^'^^lSe □^^3S§HA^ QI^CHI UEHH^ Zj^i^^^lx-iEl^fOI E 2(d) 
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Oil UEKH^ Um 3^bH<3S Sa^SCK 
[Z!Ai^A|22!i 

ECR(^X^A^O|H^ME SS) 

® X-idlS-^ lOmTorr, uHFaAF^^ 300mA, RF3q Zm. Ch. X^e|A|^^ lO^S 

® ^HEISJ-^ lOmTorr, 300inA, RFSq 291/, Clc2F SFe^ ^tj'::?^^, jclEIAIZ^ 25^ 

©X^EI^"-^^ lOmTorr, ^J^^^SA^^W 350mA. RF^^ 50!B, X■|£|A|^^ 25;£ 

(4) <:^^#ah30KHi Sit} t\tmE\ 

^'ym (3)ej 2j^¥^x^£i^5j LH^i^isiiHsi M±y[±m Af^tt MEhzsQi-oii 2\n i7o*cOiiAi m^z^ m 

m\E\t[Q\ fllTiSia. £ 2(e)^ 01 Sltwa ^^Wm LFEKH^ 210101 01 £ 2(e)S^Ei ^ 4^ 2i 

(5) AllSx^a 

(4)0ilA1 2012 Ah^liMEh^DKHI EJt.^ tl5W^£lt^ 2!0il CHoB ^'AIOII )-(5)£f g-QI^HAi Ailgx-iEIg 
S5h0l ^All^ S^AiSQ. 01 ^^Wm E 2(f)0il UEhfjCK 

£-2(f)S^E1 S a^gSJ AFgt^^SAI ^*r^HI S^h §|SiSi^s|i(i7):7|. 

(6) #2l"a3^*'2J 

[^AIWI 81 

MAm 7-(4)0jI 2i0IA12J ir4:#eF£SDK)il °Jt^ sltWEIM, ^i! A^>t7^^g x^gtT §Eh^DK)il S\n 170 
*cDilA1 180^^1- SiShx-iEiem, OlOlAi L^±7[±d\\ CF* lOg^M ^tt7[±m Ah^**- MEI-^DhCHI 

21^11 170-C(H!A1 2.5:^Z^ tlsraEl^h^ blFff ^ 0121011^ ^'AjOII 7-(4)2^ ^01 ^Alti" UK Allgx^ 

ElgSOifAi ^AIDll 13^ ^01 7HI71EI01 ggShEISa. 

I^AIOl! 91 

£ 3^ 01 ^AIOIKHI -SiOIAiSj 9^£iil:diXF2J X-iIig§2J ^S£OIQ. 

(1) S^£25|#2j 

£ 3(a)QiI UERH^ H^2^ &0I ^'EI?$JI0lia&^5J CV0ifi^;?ri:^^(21 ^JUI 500A2J 

:i:fflE11!S^ai4(22). ^JJil l,CO0A5J CVD§::^S!#(23), ^JJil 500A2i Al-Si-Cut.^H#, ^' S^A^^^X|2|£ 
^Ai^j 500A2J TiM§(25)M ^7:^S ^^AI^Q. 

(2) LH^^^uHSSJ 

'^'ym (1)21 TIN#(25)4^0fl £ 3(b)(HI UEM^ Um gOI 1.6An£j 5X18^^ LH'^^^#(23B)# ^^tl 
^ ^S^Oil 2J^H ^§21 DF>iH# TI^AI i ^flM 2^-^!^^^ 2.Md[0\ in^AI?!!! 0101 A1 llO^cOllAI 90 
2.Z^ ymt^Elw 2.3Q%S] ai^EH}ilS&eso!£^A|E(TMAH)4^g?!!e A[§nM t^^'mmiL. QAI 4^A1I 
^HAl Zj^AllJS^Ai £ 3(c)01l UEHH^ U^2^ &S LH^eimge 

(3) 3/::I^AI;^^^| 

^'y\tl (2)QilA1 2012 LH<^^^^EH@1 Ofii^HStHAI DgOil UEKH- 53^^ aAi^Ai^jy^i^^Q, ^ ^{d) 
Oil UEKH^ yF2F ^01 s^HH>f!# ^«SlQf. 

ECR(^nA^olHSEs §§) 

® ^clEIS-^ SmTorr, piThSArae 250inA, RFSq 20W, BCl., SFe^l nE\M2i 9^ 

© xlElgJ-s? OmTorr, MUFSAra^ 320mA, RF2^^ Sm. BCl,2F a..2J m.'y[±. flElAIZT 305 
©t^EI°rq 8mTorr, mH^^'AI-S^ 250mA, RFSq 20W, BCl,£F SF^SJ :3yEIAl^^ 50:2 

(4) i^:ilE^2SDK}il 21 5!S«E1 

(3)21 2^^^>^:^^£|^2J LH^^^IBSM L^±y[±m AF^ti" lEF^DhOil 2|tH 170*cCHIAi 180^^^ 5| 
sWEIShOI MTinO. £ 3(e)S 01 5l&«E| $2J ^»fH§ UEKHS 20ID1 01 £ 3(e)^^a S 4^ 2i 
^ Um'^Ol S^£S5|21 ^53^011 9^Sl^ai(27)7h^^''E|01 Si^ 201 ^^SitlSiCK 

(5) A■il§:K:^£| 

4^71*^ (4)l)ilAi 2012 if:i:§EF2SDKHI ejtf SlSF^IEIt^ 51011 CH^H ^AIDll l-{5)Sf &OltllAi AllgxIEIM 
t«3l-01 4^Ail^ SSAI^Q. 01 ^••EHl £ 3(f)0il QEHzfjCK 

£ 3(f)^^E-| s ^^«oj Ailg«-H# AhglJ-^SAI £25,^21 ^3^011 Si^ il^gt.^l(27):?|- 2^ 

2^1 XllTian ggsF^i ^ 4^ 2iQ. 
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(6) 

[^AlOtl 10] 

^AlOjl 9-(4)01l aCHA|2J Ah-fceEtZEDKHl 2\ti tmmE\m. AFStt MfifZlDKHI 2J$H 170 

*CW1A1 180sZ^ sIsFT^IEIoHl, 0ICHA1 i+i^h^Oll CF^ 10§if%l g^Ft.^ Ahgti" MeFZSDKHI 

Sin 170X(H1A1 2.5:2Z»' tltWEJ^I-^ HF2 21 OliiQi!^ ^'AIWI 9-(4)2l- &0I ^Alt!" bK /dIgS 

1^ ^y^xi\^x[y[ ^chsqk ££ 3^bH<:!i^^^goiiAi£ sehchi M?\y[ ss^^ 

1. (A) M:iit,^^tfe^l, (B) ££~ (C) S£S fi-Soh 

s^*^ 2. mm siCHAi. 

^bKAl (I) 

((R').N-f?-V.5r (I) 

lA'S, R'^ Eh^4: ^a:?|g UEUHJl 3?H°J R'^ ^SohTiU WEI-E EIH, R"- 1-4 

^^tJ- 3. X-il It^Oil aCHAi, 

^s.^^ (II). 

Z-[COONH „(R')„]„ (II) 

1^1 ^±^xy \-v[s\ ^^±4^ ^t[4^±y\m uekhh, R*g ^-^4= msj ££S 

Eh^4: 2~42j 3|E^AIW^:?IM UEHHH, 032j §4=^ UEKHDI, 1-42J g^^M UE|-y<Q. S 

ti- r'oi ^4=si^ 3^ ^4:^ r'^ §^^i-:?iu a-Ei-E aai. 

^ iAiEin ^CHE (D )S7i^F2^Ai<M-S'ess ^i^i^i-s^Aj Aho^oigoj 5£^^E^ t}ymm 

(E) TUSshS-lM t^^of^ ^# ^g^^ ei-Exfl^AFAIIi^Allg^, 
S^t^ 5. XII 1*^ LH7:i M 3*^ Oiii *^ SiCHAi, 

^7|Ah0j stK eji!-ej 3S §g£^ s^Eal^Aral2SA1|s{^Jl. 

QI-^H^^HAI Zj^^^x-IEI^HAi Hl-OIOh^g ^^ti" # ^L^r^^MEI-^Oj-Oil 2Jt>' tli^x^EI LH^'^^^'-Ei:?! 
Oil ojeh ^Ai:^^£|s ^AI^HAI LH^^^uagg MTitm OlOiAl (1)LHA|(4)2J AUgeHg Afg^HAi Ail 

^^t^ 8. xii m.m siCHA-i, 

A1l§x-|Ei:?h S06(spin on glass)#g St^^fe 13#01l ^^ii HFOIOh^B 3 ldhOIOF^2J ^^2^ LH^Oil 
S^a- 9. iESOil s^£3^'-#0| SSS ej'£^ji:?ia-^^Oil 4r?f2J LH^^^uHgjg SSmH 01 LH^^'-illS 
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